Measurement of the local field potential (LFP) has become routine for assessment of neuronal activity in neuroscientific and clinical applications, but its interpretation remains nontrivial. Understanding the LFP requires accounting for both anatomical and electrophysiological features of neurons near the recording electrode as well as the entire large-scale neuronal circuitry generating synaptic input to these cells. The direct simulation of LFPs in biophysically detailed network models is computationally daunting. Here, we instead propose a hybrid modeling scheme combining the efficiency of simplified point-neuron network models ( Fig. 1A) with the biophysical principles underlying LFP generation by multicompartment neurons [1] ( Fig 1C) . We apply this scheme to a model representing a fullscale cortical network under about 1 square millimeter surface of cat primary visual cortex [2] (Fig. 1A,B ) with layer-specific connectivity [3] to predict laminar LFPs Figure 1 Overview of the hybrid scheme for modeling LFP generated by a cortical network model. A Sketch of point-neuron network model [1]. B Spikes of point neurons in the network for spontaneous and evoked activity. C Populations of multi-compartment neurons acting as LFP signal generators. D Depth-resolved LFP predicted using the hybrid scheme. Hagen et al. BMC Neuroscience 2015, 16(Suppl 1):P67 (Fig. 1D) for different network states, assess the relative contribution of local neuron populations to the LFP, investigate the role of input correlations and neuron density, and validate linear LFP predictions based on population firing rates. The hybrid scheme is accompanied by our open-source software, hybridLFPy (github. com/espenhgn/hybridLFPy).
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